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(57) Abstract 

A CDMA demodulatar which is improved in interference canceling effect even when signals are sent from 
many communicators. The demodulat(»' receives signals sent from a phirality of commmticators and having a frame 
stnictuie in whidi a pilot signal having a known pattern is mseited between information signals at regular time intervals. 
The donodulator inchidcs mtcrference canccHars which demodulate the data transmitted from die conmiunicaiors, and 
estimate interference signals. The demodulator estimates the variation of each path of tte diann els^^perf ofms the 
demodulation of received data, and estimates the interfierence signal replica. The errors of die mterfBcence sig^ 
. replica decrease as the data pass the interference cancellers, pnxh^dng a marked interference canceling effect when 
dte interference cancellation is executed after detectmg the recqidon level of each channel from die total sum of die 
recent electric power of the psdis of the channels and determming the ranks of the diaimels in order of recqition 
level, a further marked tnterfemice canceling effect is exhibited. 
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3. f-^:7^;i/«JcSP4 1 5^ ^IV^i^t uy yy U-A^m^4 1 9 \zm 

t>T*ffi{tSli4 2 5 JC-gt«&$*L. S®^4 1 3 «rSoy^^ijfra?:&M-ttc^li[ 
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HI 4t±. 2jc|&^tcJ:^CDMAmp||fiom4||Jilt«lO. 
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7.7-- V ( i ^±2J^:^±^DgSc) omk:i.— "fo i cu^&^to 

C:<^I CU5 1 0-k*^ EI5 At:^tSlllife«f!)(^I CU2 1 0 

(1) ^g^py; *I^*SU5 0 5 (5 0 5 - 1 - 5 0 5-Lk)^ 

tw jgH 1" ^ ^ ^ 7"; * S: 1^*1- S *!) <^ <0 -c * * o 
@ 1 4 504-kli> 05B 0^^«i[S2 2 4 iC^flS 

#S5 0 4-kt±. e^J:i9iro^l**<b^ (k-1) Jt---»f tcov>Tti, 

X*)^(Om (k+1) *»?>^M* -eOJ^-^flcov^Tti. lotlfO^ (i 
-1) ;^-r->f'C#f,tLjt^giwy';*SrS^iK®fc^-^*-t,||L5l<o -fib 

OHir<^^ (i-1) ;^x-y"C#P>tLfcfl&©"7;i/^/-?;^<0T^V7'U 
955 0 5 - 1 {i, m<Dm ( i - 1 ) ;^-r-v-C#t,*L7t. ^2-7n/-^/^X 

■CI^*1--&o ^k#gOJL-4f(^)^Li#B(^-7;i/-^/N-;^iS[tcKL 
Tstx-Si:. frxx-yo I CU'C«^L^IIk#i<Oci.-Hfo, Li 
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IT^nHiM'^ii^o tn^. miAK^y^^X. Lk »±J^-^f kOR AKE 

(2) #>'^;^OSitSc8B2 1 Toai:^!?:, ^^7--V(Oyr)V^/^xm.<0 
^asi^y; Lt. ttl:^j3Si^5 0 7 (5 0 7 - 1 - 5 0 7-Lk)3&» 
^>m:^j-r'&i[o z.iihoy=^TS^v:f^)ij\u ^<o^ (i + i) ;^x-vtcffi 

01401 CU-eJ±, T^vy; *l!^*a55 04i3J:tr505 «:. 

l±. ICU5 1 Ort<^-7v^ h ^-f /U^' 2 1 1 '^OA^JM-^fc LT. $M 

cionifef^iciittf, ni%mmt)icWLLx.. si-SL^^hKm.^"^ 
01 5iz^-r^5%mmi^. mi Aizmt^4%mmtm^&M. n 
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^mt^o ^mm^mij^mi^s 2 1 (5 2 1- 1 - 521-Lk: 

niji^ib&o itiii, Mw:Wim^<D^m&^isxv'^^&^(omm2m 
mt Lx^tbizta^-c^z^o Jrasss 2 314. m:f3^m^5 2 1 <o^m 

m^Mi3i:M^o Hffl • m^^^mf^^mus 2 5*4, ^o^mm-^m 

^1 Xr-i;o^^#^>-t;i/8|50«««r^1-yn.y ^@-C**o -life 

SBl 0 5 i:. ^2Xx--:^JJl|^<^^g^+^>'-t;i/S51 0 l^iXJFl 0 8 ti. 
iri^L^cJ: -7 vy^h^-f 1 0 3J4, ^;ko#axoS 
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ai %k^i.Xl\ 6BlCi3V*T, vyf-h7'f/l'^601 (601-1 
- 6 0 1 - k) Ji> 

i^itl^JtBltjlfe • ^^^^856 1 0 (6 1 0- 1 - 6 10-k){ix 
a5A<DICU2 1 0*^^>v-7-?^f7'f;l'^2 1 1 «rBfev^/c^JK=£:^L. 
7*3 'J l^-^ 6 0 3<Otll:^jM#3&»'b^l -^k^^^;K^T^^-/V 

^ (k + 1) -fiMi--»ficgiLTtt, k\z7r^-^%\%%m<r>n^^ 
I CU2 1 ow, %\%%mhnm.'^i>h. id t-c, 

:^§v»k:a--^fllov>-CI4, 7*3'; 6 0 3 OliJ:^J(C^o*v>"CTg)»l' 
•/';*=S:«^L, i<^«5E^^^y'J*«:fflv^r^»?<D (M-k) 
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r:n^) U-^ 6 0 3 {4. ^M^-f" ^^^K^:;^ § k J^--«f <0 2 Lk >''«:^ 

l'-^ 6 0 3 tci^jfi^-fk^aSJi^Oi^ U^f-9o 1-35r^?*), 7*3'; 

^ 6 0 3J4, k^~-^<DiLWL^-^t^m^^ ^ y^tii^h. SSrf^7.<ri^m 

&S:^?F-t^7^';*«:4fi£i--5o ^v>T% 2Lkfe©Jt:ai^-tKOffi£ffi|| 

^ (k + 1) J.--<f*-'b^MJt.-"9'<7>#>'-«J^*-P>055STS*# 
-^0.?^fc55:oT, S I R*«|fiJ±-rSo f 3'J U-^ 6 0 3 t^ii^ik^rlf o 

tfi=do ditt, k:x-^f(^^^^y^; *J4, ^ (k+1) :3.-^<OlC\3 
2 1 0 - ( k + 1 ) A* t ^: 0 . ^1 l^fil«fttSA«^f *> 

v^:)5-©aL--if55s, /f:5pJ-C*)c»/Co Lib^l^j:i)^h. :^mMm'C\t. WL^<Dk 
j:---»f Iw*^ LTtt, l^-^' 6 0 3 Iw J: oT, =p^^^ >-fe;l/i&#o 
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SI 7 AiJitn 7B{i. :*:|&«lcJ:;5,CDMA«p|IMotl7||i6i<?!l 
SS:^^TtTV^^.^.T?^>-So -f^:*)*). 1 I C U ^l^^iH-Ci^ I) jg L 

(1) Tg^^r^ >"fe;l/SK7 00, 720i3iO^74 0O«^**, 04 O 
T8?+^r>-t;i/gUl 0 6,10 TSiXTl 0 80;g|j£J: ») <>®m'fb$itTv^ 
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>-fe;l/aJi:^*S.it{±, I CU 7 1 0 (7 1 0 - 1 - 7 1 0 -M) O 

^mm2 12-216 «:#v^/c^dcTab-So 1-!5:fc*>. I CU 7 1 OOvy 
h 7^ 2 1 1 li. §mi2:StM-^«:#A;^^C^|£®:t. 2fr*£ti:m-t 
S:m:^j1-*o ^(0MW:nm^ii. nw:^U2 i 7i;E««^i^$*L*„ i^is: 

2 1 i-^mmWiLtim-^i:. m%izwii:^^2 1 i-^nt&WLi-^^LtKx-D 

(2) ^iS^:^x-y0^a*^-\r i'-t;i/g5 7 4 OOffi^HItc, h 
rtJfMKI • R AKE'^^i»^*l^^1t«i8l5 7 5 0,7 6 O^XV? 7 0 

^ir:^;K^ I CU**<b. T^**1£M$ti>J:m^Di(H), D2(H), Dm(H) 
• RAKE-^^j»itra«)!^tfeg|5 7 50,76 Oi5J:t;f7 7 0 JC, ^ 

ii'^fixt)^iii>o ^«lS57 5 oiDm^tmmi. minmn<oicv2 

1 0rt<^x •r-7^b7'f;Pi^2 1 1 )&»f>7'-^^^fil^SS2 1 5*-c<^#|jS^ 

T^ + -V'>-fe;US5 7 4 0**^M^Di(H) =S:$»tfe-7 7"^ f T-f A'^' 7 5 
Hi. #Ax^tC3tJ£Stt^o PCHE {/NMny 
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)i^'}-^^)^^WlM^U) 7 5 2li. ^^^^ n y h>>t:n^<DU^mWltm 

^•^^)\^^nWW!iM^L. -ry^yy y( )V9 7 5 1 Ofti^C*!f LT. C 
;^<^$Mm^J'S:S*i: LTRAKE-g-dt-t-So t'- ^^^PJ^gS 7 5 5 {i, R 

#x f- - v<^T ^ > -t s c: p> tLS 

*IIJSf«I-C{4. aSieSc^gti: LT-ry-^h^-f ;i/^'=&fflv»^:6*, y^^'f 

f?DtCi3V>Tli. ^2;^"r-i^O^Sf^^>-l:;l/a5 7 2 0 #1 CU 7 3 
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mmms 

-So m^li, $Mffl5-eS I R^rSI^L. -5-tLi: g:^ S I R^it 
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a L 7t ^ ^ -fr -t v» *L ^ o 

^^++>-t7lcJ:^S I R[Sj±^**^!atifiJffl1--5^^i?)Htt, 
tiZo tfz^ fny l/-^'Mlw^v>r»i. :i--Hfl3ti5J:rf/'fXic56«iix.* 
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02 2 {i. ^^mizx i cDMAmmmmiz^m^timmimmLf:zm 

S I R«05gS5 8 02li> -ryJ-Yy^i^^SOl omum-^^S I R*ill 
^•r^o vA/f^aL-Hf^^^;v >-fe7 8 0 3 tt. #3i^"?-^^;w»cov>-c, 

#f-^^;i/feH8l93g1-^o i^S I Rifc^SBS 0 S^5&®iD5ta58 

uBi^s I R<i«:i^^-r-5o Tpc {^mm,i3mm) ifyh^&usoe 

02 3 Ai5J:l/2 3 B14. ^^ip^pMSI^giJ 8 0 4 <^ifiSB«r^-t-rn y 
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02 3 AtC:fcv^T. CRC^i y^'SS 1 1 J±s T;i/f^JL-Hf ^gji^- ^ 
'✓•t9 8 0 3**^ai:^$il/c§#7'-^'»C*ttT. CRCi^fiE (Cyclic 
Redundancy Ckeck) ^ff-9o t^rfet). ^J5fe#S^lC J: -5 ia^EIl»ti, § 

mO^ttfJ^H-^o 7l/--t.m«J$L^V>'(i^^g|58 1 3li. 7l/-Am 

.-?-<^L§v»<fii:«rifc«S!L-C. $«fpK'S:^-r€-§-S:ffi:^7-r'6o B^SIR 
WL^US 0 5»±. iO^-ttCioT^mS I R«r<^iELx miE^iiti&m 

0 4 {i, ^Oi 9 Km^^fi^o n ^ v >'**;vfefiSS58 2 1 li. 

2 2{i. T;l/^A-HfTS5^-\r:/-fe7 8 0 3 if^ h ^ tif^i^m 
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1-*o B^S I Rg^^gUS 0 5J±. CKOM-^tCioT^mS I R^r^jEL, 
-■ r<^jSfrte:&M^SrflJ:^-r'6o S I RSJ^SBS 0 2{i, jjfrJtSfcM^^rfflv* 

S^a°p®«9^S68 0 4 li. =fm^^>-by 8 0 3 3&»e.ffi^»$tL7t3jfrffi:fi: 

i!2 4 {i, -r y > 7 -f 8 0 1 <Dm:f3t=f^^^>-t7 8 0 3 ^^ffi 
*t 'SrifcKiL/^H-e^^o i^S I RitJSSiJ8 0 SHiSi^S I R<^^ 

(1 ) E^S I R»i. T^+^^-t^ 8 0 3 HiS^^fi^^rm^^l.^ 

^fw^^yty 8 0 3oai^jni3it*^^s i R\zit^x^ib\zWi 

(2) ^^^^:^-fe7 8 0 3oT^8fe*ig:(jtt> l^NFSM^mtwjsc-c 

(3) ^Mp°n®8a^€iJ8 0 4:ds«g5Et3taMfi'nM**. ^^(r>Sii%\zit^ 
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izat^xm^^^m^izii. Ems i Ri±if^o 

(5) ±f£ (3) (4) <7)^iiES:i^»j3i-r^fc{3<toT. gi^S 

I R«r. 8 0 3 Offl:»3tli5V^T^g<^p°pg;6^SI/c;^tLS<i 

TPCey h^^SBS 0 6J±. SI RSa^SUS 0 2if^hlii1l^iXfzm^ 
S I Rfcgi^S I Rt =SrJtlJ!L, llr#**±iIo Tv>-6 i: § {i, 
ic. 5Him:^J«:T»f<l: tOil^M-f- (TPC^y b) ^2ISo i&K. ^# 

Hifei^ 11 

(1 ) •T;i/^a.--ifT^^^>-fe7 8 0 3 t UT, \(r>vf^) ij 

(2) $Mb°p®SiJ^8P8 0 4 i: LT, 0 2 3 B Iw^l-n'^f n y b i^** 
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m *) ^ffll5eSU 8 0 4 Srfflv^fc 

l^^^^y-ty 8 0 3 <^#li(ci3v*T^ 'f&(D3^t#0^^^;i'*»i?)0^ 
<bllL§|v>Tv>< c:tj;j:oT. ^&MiStM-^lc*tt* S I R *?Uie>T:f&M 

H^f^ 12 

$^tCflfeO|liSffi!=Sr^1-yn5^^r@-c$>;6„ 2|s:||iSfJ!|:d«g| 2 5 tc^-f^ 1 

t>^\z. •r-f ^^^-'j-ygus 0 8s tr^^gjs 0 9i5J:cr7i'-A 
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L X^m L , #565:^^3^ * C D M A (Code Division Multiple 
Access) a#vXr A tcisv^T, z^^' - ^K^O/nV n y b v >**;i/$r$ 

2. ffi^OlgHH i:SJCE®OCDMASPIgfilci-v^T. ir^^Sc:^ 

- 1) 7.T-'j(o=f^^^y^7xm^Lit^:3.'-^<o'fmm^\^-f')ij 
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^^UfVfJi. ^ (i + 1) X-r-v^(^^^^^;^^:9(C^«&t-Sii: 
(k = l, 2, MOv^r*i3&*) #iOJL--<foHj-r^g?:^^:/^:7ji, 

mi, 2, '"Hxir (k-1) #Bo:2.-w^^ii^i^y';*tLT. 

M-f:*»e)IIL5li. m (k+1) , (M-1) ^ J: t^MSE OA— »f 
(DT^m-^^^-fViJtLX. m (i-1) Xr-yco^^^r^^-feyfCiS 



W09C/42146 FCT/JI'9&01582 

50 

6. m*0®H^3«tc|Bi^OCDMAmPl^glci5V>T. Ua/'^'f n 7 
SCDMASP^go . 

7. W^<^SEHfg3]SlwEilOCDMA«PSgtci5V^T, t{rlB^;^r 

8. »*O^Htl6«Jc^m<^CDMAmPIISlci5V»T. ff^T**^ 
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9. S^<^)®ffl^3 3StCiBm<^CDMAmil^MtC^v>f. ^ i ( i ti 

#-fr>-fe7(^^ j ( j frlBRAKE'^dtO/'?XS:Lk s-e<^is 

S[) #i<^>'N-:^offlK^ffiS(0A*1IHw, II (i-l) T.f-i^KiUfi 

«»S«m*#-i-**^ML5l < mn^trnnti:: t iWWib-ri> C DMA 

10. m*«®H^3«H|B«<^CDMA@||^®{C^v*T, aiB-^-:/ 

* S - i:, i: 1- 4 C D M ASPI^fio 
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1 1. m*<^®H^.lStcfBmoCDMA«ISIIfiHi3V»T^ niy^'r 
- vOlifETS^^ ir > -fe 7 1±, 

^^<0 (M-K) O^— »fO#^^M-t^yU:«^Sr^j£-t'5C:t*#®t 
1-SCDMA«P$IEo 

1 2 . a:^<^IIHt^ 1 1 StcEmoC DMAmim® Iw^v^T. uriB^ 
S[X-r-5;<^^ i ( i l± 2 J^:^±OS&) :^-r-vOTa^^^ >-fe7(i. ^ 

( i - 1 ) ;^7---:^<^i'^+ir>-t7-cai^L^#j^-HfwTg^M-^i/:/ 

Tg^^-^l^-/'; *«r. m (i + 1) Xx-'y<0T^+^>-b7lctti^t'6 
c: i: Sr #m 1 1 * C D M ASiillMo 

1 3. m^<r>mmm.i 2]®iia«ocDMA«piiM{ci3v>-c. 

1 X-r-y<^Tg^+^>'-t7li, m (K+1) #Bmi^OJL--if^ic, ff 
(K+1) , (K+2) . MOv^Tii*^) 
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;&»o|^ (K+l) . (k-1) ^E(7)JL-^<r>'f^m^U-f'} it tL 

mSR A K E ^^SI5<^ m:^3M-t «-^PJ5gi- S f'- ^ #05e2U t . 

® 2 X -r - i^£l|^<^#frlBT^+ ^ > -fe 7 14 . frlET g^M-t P ^ V * «r 

^^^>"fe^<^^k (k=l, 2, M<^v»i*tL;iO ifO-^- 
yT^^ + :^ -t 7 1±, 

^1, 2, -is J: Of (k-1) #S(0i-^fOT8^€-t^:^U*fcL 
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^mm^^^hmL^iu. m (k + i) , (m-d , m#bojl— f 

o^^^i-ti/-/';*!: LT. ^ (i-1) XT--:;(^^^iir^ >'-b7tci5 

miBR A K E ^muomum^^m^-r zr-^r t , 

«r*ii1- S ^ t ?r#m 1 1- * C D M A®^§|go 

1 4. ^^O^H^l l^StcEmoCDMAS^^Slw^v^T, MEffi 
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iCDMA^ii^go 

ati-'SCDMAm^llEo 

1 7. M*<^^H^1 3]Stcfe«OCDMAmil0l®t::i5V>T. lrlB# 
J^-r-S^O^J-— <fO^^M-^l/-/V *=Sr»iW-r-5j>»^U ti!>-hm^^ii. 

^;wf£e jf M K t . #iif aif # V f - ^ ;w ^ift «5Sf * t 
AKE-g-^SSt, 



wo 96/42146 



56 



PCr/JP96/01582 



iriB R A K E -g-^ SB O ill ^-t 5ci- ;5 - ^ ifi) ^SP t , 

•^^^■t Sit «-!NFm 1 1- S C D M ASM^go 

19. m*0|gHSIl]gtcIBm<^CDMA«flll®li. 
iriB«l3«tltiSom^fOS I R irSHSg-f ^ S I Rajjeai:^ 

SiJt^iT'^wlirE^Mp'a©. i3J:rail$Mp°n^lc*^v»T. i^SIR 

mSS I R«!l5gSIJ*>f>m:^J$tLy5:S I R Sr> ^Ei:^S I Rtil:IS!LT. 

2 0. »^<^®H^1 9]SlcE«cOCDMAmMilfit:fev>T, ffSB 
I RS^5eS5li. I^NFa^^SctcjSCT, U^i^S I ROlaSH^^-i^ 
d i: «r#Stt1-* C DMA^P^go 

2 1. m*©@H^l 9]gHS«<^CDMAmi@llgCi5V^T, frIBS 
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Sr^PJ^-t Sr*<if S C t t-S C DMAmUHao 

2 2. M^O^fflHl 9 3itcEic<^CDMA®P^EHi5V^T. fflBS 

LT. frlB$Mp°n^Sr^iJ^i--6#Si: *:i:^|-r^ d i: Sr#mt "T-S C DM 

2 3. m-^^mmmi 9:s(iEm<^cDMAmp^Eu^v>-c. lir^^ 

gi«^ttJSJi> vyf^h7'fA/^'t?*Sii: fc-r* C DM A«il^®o 
2 4. m*t0Kffl^2 3Si::E®<^>CDMA®l3llfiU^v>T, ISrlST 

izWiWiLX^mi. I^TcS^i^fe^l^r^f 9 CDMA (Code Division Multiple 
Access) a^">>^xA»C^V»T. ^'^^ - >'gtftlO/'«^ n :y hv^^K/WSrS 
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BtrEf - ^ * ^i' 7 ^ > ^^g53&» f> tfl^i $ itTteiJftlM-^ 11 J: o Tgt* ^ *Lf>: 

2 6. R^<^©Hm2 5]SClBic<^CDMASP^®H;fev>T. frE« 

(i+1) ;^r-'y<0^^:^^>"t^Hfti^1-4 
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i t ^(^WLtt^ C DM AmP^fio 

Hk (k = l, 2, MOv^-ftL;^) #@ W^--r<^-9-y=p^i^^ >-t 

m, 2, "'^Xir (k-1) if^^g^^-t^'/U^fcL-C, 

€-t**^IIL3I§. ^ (k+1) , (M-1) i5J:crMl=B<^JL— «f 
OT^M-tWT'V^i: LT. II (i-1) >"b7tci- 

Mffc^gp^-cietJcL. miB^^— ro/f;^<oT s^M-ti^ «5gL. a 
2 8. m^ommmz 5m\zmm<ocDUAmmmmiz^\.^x. ^m^-^ 
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2 9. m^(^umm2 5mi^mm.(ocDUAmm^w:iz^\,^x. mm^ 

frE-9-rTS?+ + ^-b7 ir^^ilT-l^ffl-r-S C DMA® 
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